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Deformation performance of aramid honeycomb core layer on
partial layup structure outside plane

LU Zhengbin*, SUN Wei, WEINing, LIULu, LIQiong, LYU Xiulei

(Lianyungang Zhongfu Lianzhong Composites Group Co., Ltd., Lianyungang 222000, Jiangsu, China)

Abstract: In the co-curing process of aramid honeycomb sandwich structures with traditional hexagonal core lattice structures, the
deformation compatibility of honeycomb with locally varying structures outside the plane is an important factor affecting the internal
forming quality of sandwich structures. This article analyzes the out-of-plane local deformation performance of honeycombs using
numerical methods by establishing a finite element quantitative analysis model, combining typical structural experimental
verification methods, using full-body modeling and elastic mechanics plate bending theory. It explores the influence of key factors
such as honeycomb thickness and external pressure on honeycomb deformation, and verifies the local surface fitting method of
super-honeycomb deformation limits. The results show that the quantitative analysis model of aramid honeycomb deformation
capability, with deflection deformation fitting as the core, has good applicability for predicting the matching state of honeycomb-
layered structures. For cases where the slope of the honeycomb deflection fitting curve is less than the transition slope of the layer,
honeycomb yield milling has a positive impact on the bonding quality of the transition region of the layer, but different forms of
yield milling do not produce significant differences in bonding quality. The relevant results have certain reference value for structural
design and process design of honeycomb sandwich structures.
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Fig. 1 Model of hexagonal core lattice aramid honeycomb
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Table 1 Mechanical performance parameters of aramid paper

Parameters Value
Longitudinal Young’s modulus, E,/MPa 5000
Transverse Young’s modulus, E,/MPa 4000
Poisson’s ratio, vy, Vi3, Va3 0.2
Shear modulus, Gy, , Gj3, Gy3/MPa 1450
Longitudinal tensile strength, X/MPa 90
Longitudinal compressive strength, X./MPa 105
Transverse tensile strength, Y/MPa 60
Transverse compressive strength, Y./MPa 90
Tensile strength in the direction of the paper thickness, Z/MPa 60
Compressive strength in the direction of the paper thickness, Z/MPa 90
In-plane shear strength, S/MPa 44
Material density, p/ (kg+m ) 1100
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Fig. 2 Deformation analysis and extraction of deflection deformation amount
(a)deformation distribution contour map; (b)deflection of each node of the honeycomb
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Fig.3 Structure design of raised platform and initial fitting
state of the honeycomb  (a)design of raised platform;
(b)fitting state of the honeycomb and raised platform
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Table 2 Experimental materials
Material name Grade Density Vendor Remark
Prepreg COM970/P WC T300 3K ST~ 193g/m’  Cytec
Adhesive film Loctite EA7000 244 g/m’  Henkel
Aramid honeycomb ACT2-3.2-48 48 kg/ m’ ACT The length of the edge of the core. 3.2 mm
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Table 3 Process experiment matrix

Variable
Structure

No.  Pressure/  Thickness/  Local ply dispose

MPa mm height/mm
1 0.03 70 1.8
2 0.095 70 1.8
3 0.3 70 0 Planar fit
4 0.3 70 2.8 Planar fit
5 0.3 70 2.8 Bevel fit
6 0.3 70 2.8 Step fit
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Fig. 9 Fitting curve of honeycomb deformation deflection in L and W directions
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